Ultraviolet light-induced apoptosis is associated with S-phase in primary human fibroblasts.
Transcription-coupled nucleotide excision repair (tcNER)-deficient human fibroblasts are extremely sensitive to the induction of apoptosis in response to low doses of ultraviolet light (UV light), but are less sensitive to the induction of apoptosis following exposure to high doses [J. Invest. Dermatol. 117 (2001) 1162]. This seemingly paradoxical observation led us to re-evaluate the relationship between UV dose and the induction of apoptosis. Here we report that the reduction in the extent of UV-induced apoptosis in tcNER-deficient strains following exposure to elevated doses of UV light does not result from impaired gene expression alone because neither inhibitors of transcription nor inhibitors of translation blocked UV-induced apoptosis. Furthermore, UV-induced apoptosis was greatly reduced by inhibiting S-phase progression with either mimosine or serum withdrawal. Importantly, DNA synthesis following UV-irradiation occurred only at doses that induced apoptosis in these cell lines and the apoptotic cells contained nascent DNA. Moreover, deregulation of G(1)- to S-phase transition by expression of human papillomavirus E7 sensitized cells to UV-induced apoptosis. Taken together these results suggest that the induction of apoptosis requires S-phase progression following UV-irradiation.